3-Methylcholanthrene-induced expression of the cytochrome P-450c gene.
Transcriptional control of 3-methylcholanthrene-dependent cytochrome P-450c nuclear RNA induction was directly observed in an in vitro rat liver nuclear transcription system. Mercurated and radiolabeled ribonucleotides were incorporated into nuclear RNA transcribed in vitro, which was then isolated using thiopropyl-Sepharose 6B affinity chromatography. Dot hybridization experiments were carried out using bacteriophage M13 subclones of pRSA57 (a cDNA clone for rat serum albumin), pEB339 (a cDNA clone for rat cytochrome P-450c), and clone 46 (a cDNA clone for mouse cytochrome P1-450). The results of these studies demonstrate that 3-methylcholanthrene does not significantly influence the transcription of the rat serum albumin gene, but does increase the transcription of the cytochrome P-450c gene. Nuclear RNA precursors to the cytochrome P-450c mRNA were characterized by Northern blot analysis. Clone 46 hybridized to nuclear RNA species of 6.7 and 4.0 kb, in addition to the 3.0-kb cytochrome P-450c mRNA. pA8 (a genomic clone for rat cytochrome P-450c), hybridized to the same nuclear RNA species in addition to nuclear RNA species of 4.3, 3.4, and 2.2 kb. M13pd15 (a genomic clone containing information for the first intron of the cytochrome P-450c gene) hybridized to nuclear RNA species of 6.7 and 4.3 kb. All of these nuclear RNA species are polyadenylated. The mRNA coding for cytochrome P-450c was induced maximally in hepatic nuclei at 3 h following 3-methylcholanthrene administration. Maximal accumulation of cytochrome P-450c mRNA in hepatic cytosol has been previously shown to occur at approximately 15 h following 3-methylcholanthrene administration (Bresnick, E., Brosseau, M., Levin, W., Reik, L., Ryan, D. E., and Thomas, P. E. (1981) Proc. Natl. Acad. Sci. USA 78, 4083-4087). These data implicate a possible role of nuclear RNA transport in the regulation of induction of cytochrome P-450c, although further investigations are indicated.